A major aim of the international community is to decarbonize the economy. With renewables, international trade in energy is likely to increase. In turn, the international trading system can be a major vehicle towards moving away from fossil fuels to renewable energy. To this end, it can provide fair competition, economies of scale and knowledge transfer. This article analyzes the impact of European Union (EU) preferential trade agreements (PTAs) in addressing climate change mitigation and energy security by promoting renewables. Currently, there is a proliferation of PTAs; this trend seems irreversible and is likely to persist, given the current crisis in the multilateral trading system. We argue that the EU can, through its network of PTAs, move towards greater energy independence as renewable energy becomes increasingly economically viable. This article provides a thorough review of the renewable energy-related provisions in the EU's current PTAs and recommends three tangible ways through which the EU could capitalize its vast network of PTAs to boost the renewable energy market.
Introduction
The purpose of this paper is both to analyze whether the European Union's (EU) preferential trade agreements (PTAs) include provisions aimed at promoting renewable energy and explore the potential of incorporating renewables-related chapters in the EU PTAs to boost the renewable energy market across Europe (and beyond) and reduce EU energy dependence. The paper considers renewables and trade in relation to the current environmental and economic climate. The natural gas pipelines between Russia and the EU were stopped in 2014 due to political tensions between Russia and Ukraine [1] . This shutdown is not ideal, as the majority of countries in the EU relies on Russia's natural gas imports to heat their homes [1] . It is, however, a good opportunity for the EU to seek and realize other trading opportunities in order to avoid situations like this one in the future. The paper also reflects on the importance for different countries as well as regional bodies to incorporate renewable energy in PTAs, as a good or a service that can be traded. Further, it considers what the most cost-effective renewable energies are and how they might be traded between States.
The paper is divided into four sections. After the introduction, Section 2 explores the link between EU energy security and renewables and analyzes the potential of the Renewables Directive to reduce EU energy dependency. Section 3 explains why the EU should opt for the promotion of renewable energy, inter alia, through its vast network of PTAs and the benefits the EU could achieve by capitalizing on its PTAs so as to encourage renewables. It evaluates 37 EU PTAs currently in force and notified to the World Trade Organization (WTO) to assess whether they encompass provisions aimed at fostering renewables. It suggests three tangible ways through which EU PTAs could be used to encourage the renewable energy market and make the EU increasingly energy secure. It considers whether the EU is able to facilitate the trade in renewable energy goods and services through PTAs. It is hoped that any capitalization made by the EU to use PTAs to encourage the trading of renewable energies will result in the EU becoming energy-independent. Section 4 concludes the paper.
The EU Energy Security Strategy and Renewable Energy

Why Is Renewable Energy so Important?
The EU has acknowledged how relevant renewables are to tackle the growing concerns about climate change and energy security. Indeed, the EU energy strategy is primarily aimed at increasing the use of renewable energy across the region, together with boosting energy efficiency ( [2] , p. 6). 1 Since the EU is deeply dependent on energy from abroad, importing over 50% of all its energy [3] , 2 the promotion of renewable energy plays a leading role in reducing EU energy dependence and, at the same time, transforming "Europe into a highly energy-efficient and low greenhouse-gas-emitting economy" ( [4] , Preamble (4)), as well as achieving the binding mitigation targets for 2020 and the proposed reduction objectives for 2030 and 2050, envisaged by the EU climate agenda ( [4] , Article 3(1), Annex II; [5] , para. 2.1; [6] , para. 2).
appropriately planned, it could be counterproductive, by distorting competition, investments and the functioning of the market ( [8] , pp. 12-13).
Even though the EU is actively promoting an increased use of renewable energy across Europe and beyond so as to reduce both its impact on climate change and its energy dependence, without having yet adopted the envisaged binding targets for 2030, the above-mentioned obstacles are still hindering the creation of a proper functioning and competitive renewable energy market, capable of attracting private investors' confidence and encouraging the market. Not least is the failure to price and internalize the costs of both climate-related and other externalities of fossil fuels (e.g., the costs of health damages) and the continuing subsidies to the fossil fuel industry ( [13] , pp. [16] [17] , amounting to $550 billion in 2013 (more than four-times those of renewable energy) [14] . Such subsidies significantly decrease the capability of renewables to become competitive with fossil fuels and create barriers to the renewable energy market and investments. That said, the prognosis of renewable energy seems pretty bright if countries' climate change mitigation pledges are kept [15] . According to the International Energy Agency, renewable energy could become the top source of electricity by 2030 (see Figure 1 ) ( [16] , p. 12). 
The Renewables Directive
Encouraging Trade in Renewable Energy Goods and Services
It has been the goal of the European Commission for many years now to encourage the use of renewable energy within the EU ( [17] , pp. 24, [26] [27] . However, what seems to be the case is that this is being done in an internal way (between EU Member States), rather than reaching out to conclude renewable-energy-related agreements with other countries and regions. Some examples of EU legal instruments related to renewable energy include:
(1) The repealed Directive 2001/77/EC [18] , which promotes electricity produced from renewable energy sources and sets an indicative target of 22 per cent for 2010 in the EU internal electricity market, as indicated in Article 3(4) of the Directive;
(2) Directive 98/70/EC [19] , which relates to the quality of petrol and diesel fuels and sets a mandatory target of 6 per cent reduction in GHG emissions and intensity of fuels used in road transport and non-road mobile machinery, as set out in recital 9 of the Directive; and (3) Directive 2009/28/EC [7] , which promotes the use of energy from renewable energy sources.
The Renewable Energy Directive (RED) enforced an objective for the quantity of renewable energy to be used in the EU. The goal amount was to be 20 per cent of the final energy consumption and this target was agreed to be met by 2020 ( [7] , Recitals 8, 9, 13, 15, 17 and 96, Article 3(1)). This was done for several reasons: to boost confidence in the industry, for there to be focus on a set policy objective, and to reduce any risks associated with long-term investments ( [7] , Recital 14, Article 3). Individual targets are allocated to each EU Member State and are calculated by reference to their GDP as well as their 2005 proportion of renewable energy, as this is the latest year for which there are reliable data on national shares of renewables ( [7] , Recitals 15, 21) . Sweden had the highest target of 49 per cent, up from 39.8 per cent in 2005 ( [7] , Annex I at 46), and Malta had the lowest, at 10 per cent up from zero in 2005 ( [7] , Annex I at 46). If EU Member States do not fulfil their assigned objective, they are subject to enforcement action by the European Commission for failure to comply.
There are downsides, however, to such long-term targets. The shortcomings are that they postpone official judgment, compliance and sentencing to the target date, in the case of Directive 2009/28/EC and the 20-20-20 by 2020 policy it sets out ( [20] , p. 147). Until now, however, EU Member States do not have free reign [21] and are scrutinized for any decisions that may "seriously compromise the attainment of the result set out in the 2009/28/EC directive" ( [20] , p. 148). In order for Member States to show progress, they are required to submit a National Renewable Energy Action Plan (NREAP) that must set out that the state has or is going to take 'adequate measures' to achieve its national goal ( [20] , p. 148; [7] , Article 4).
Some scholars argue what is essential for the transition to a green economy is continuous debate and scrutiny of the topic ( [22] , p. 2). One such influence is the Rio+20 conference, 5 which provides for specific networks to support future discussions on trade as well as green economy by producing more knowledge, experience-sharing and informed discussions between countries and regional bodies ( [22] , p. 2). In particular, it sets out the fact that it is essential that the apprehensions of developing countries are addressed in these processes. One proposal is to establish an international knowledge-sharing platform that all countries can access to facilitate green policy formation and implementation ( [22] , p. 2). Finally, there is a suggested Sustainable Energy Trade Agreement initiative that could contribute by speeding up the 'development and adoption of renewable energy and clean technology globally' ( [22] , p. 2). The effort by the EU to promote renewable sources through Directives is a positive step in the right direction. This is further heightened by the fact that trade in renewable energy goods and services can transpire between both EU Member States as well as third parties. This is set out in Article 1 of the 2009/28/EC Directive, which states that the Directive "lays down rules relating to statistical transfers between Member States, joint projects between Member States and with third countries…"
Potential for Energy Independence
The RED establishes a common framework aimed at promoting renewable energy across Europe and envisages, inter alia, the following provisions:
(1) Mandatory national targets to be achieved in 2020 by each EU Member State, both for the share of energy from renewable sources in gross final consumption so as to enable the EU to get 20% of its overall energy consumption from renewable energy by 2020, 6 and for the share of energy from renewable sources in all forms of transport (i.e., at least 10% of the final consumption of energy in transport in each EU Member State) ( [7] , Article 3, Annex I); (2) Support schemes to help EU Member States reach their targets-e.g., any instrument applied by an EU Member State or a group of EU Member States that encourages the use of renewable energy by reducing the cost of that energy, raising the price at which it can be sold, or intensifying the volume of the energy purchased, including investment aid, tax exemptions or reductions, tax refunds, feed-in tariffs and premium payments ( [7] , Articles 2(k), 3(3)(a)); (3) Information on support schemes to be made available to all relevant actors-e.g., "consumers, builders, installers, architects, and suppliers of heating, cooling and electricity equipment and systems and of vehicles" compatible with the use of renewable energy ( [7] , Article 14(1)); (4) Three cost-effective and cooperation mechanisms, resembling the flexible mechanisms provided in the Kyoto Protocol, that can be used by EU Member States, 7 where the prescribed requirements are met, to achieve their renewable energy objectives more easily and profitably:
a. statistical transfers between EU Member States, under which Member States may transfer a certain amount of renewable energy from one Member State to another ( [7] , Article 6); b. joint projects between Member States and between Member States and third countries so as to cooperate, also by providing access to private operators ( [7] , Articles 7(1), 9(1)), on all types of joint projects relating to the production of electricity, heating or cooling from renewable energy ( [7] , Articles 7, 9); and c. joint support schemes, by which two or more EU Member States may decide to join or partly coordinate their national support schemes ( [7] , Article 11);
(5) National renewable energy action plans (NREAPs) to be adopted by each EU Member State in order to specify their renewable energy national targets and the appropriate measures to be taken to achieve such binding objectives and to fully implement the RED (e.g., planned statistical transfers, joint projects and national support schemes) ( [7] , Article 4); (6) Any national rules concerning the authorization, certification and licensing procedures that are applied to renewable energy plants and related transmission and distribution networks have to be objective, non-discriminatory, proportionate, necessary and transparent, and must provide for clearly coordinated, defined, streamlined and expedited procedures, with transparent timetables for determining planning and building operations ( [7] , Article 13(1)); 6 As the share of renewable energy in EU gross final energy consumption has increased from 8.3% in 2004 to 14.1% in 2012, the EU seems to be on track to meet its 20% target by the end of 2020. See [24] . 7 Five EU Member States have forecast that they would need transfers of renewable energy from other Member States or third countries through the use of the cooperation mechanisms so as to reach their binding targets. See [25] .
(7) Adequate actions have to be taken by EU Member States to develop 'transmission and distribution grid infrastructure, intelligent networks, storage facilities and the electricity system' ( [7] , Article 16(1)), along with interconnections between both Member States and Member States and third countries, to guarantee the secure operation of the system and its proper adaptation to the increasing employment of electricity from renewable energy; (8) Burdensome obligations for transmission system operators and distribution system operators, including:
a. ensuring "either priority access or guaranteed access to the grid-system of electricity" produced from renewables ( [7] , Article 16(2)(b)); b. setting up and making public their standard rules regarding the 'bearing and sharing of costs of technical adaptations, such as grid connections and reinforcements,' which are necessary to integrate new renewable energy producers in the grid ( [7] , Article 16(3)); c. bearing, in full or in part, the costs of technical adaptations, whether EU Member States require them to do so ( [7] , Article 16(4)); d. providing any renewable energy producer wishing to have access to the system with the relevant information required ( [7] , Article 16(5)); and e. charging transmission and distribution tariffs, which shall reflect realizable cost benefits resulting from the renewable energy plant's connection to the grid and shall not discriminate against gas from renewables ( [7] , Article 16 (7)- (8)).
By setting up a common legal framework for renewable energy and providing for, inter alia, the above-mentioned provisions, the EU should be able to both promote an increasing use of renewable energy across Europe and move towards greater energy independence. First, promoting renewable energy in the EU means that the following outcomes should be reached in Europe, but also beyond its borders:  Reducing GHG emissions by mitigating the impact of EU energy needs on the climate;  Growth of renewable energy-related demand, market and investments through all the aforesaid measures (e.g., binding targets, support schemes and the legal stability and certainty provided by NREAPs), which represent the basic requirements to increase the competitiveness of the market and the confidence of economic operators in the system; and  Making renewable energy increasingly economically viable, thanks to the growth of renewable energy-related demand, market and investments, which should stimulate research, development and innovation regarding more efficient, cost-effective and competitive renewable energy technologies.
Second, the RED is fostering greater energy independence in Europe, as it especially encourages the achievement of two of the eight EESS fundamental objectives: diversifying external supplies and related infrastructures; and increasing EU energy production. The eight pillars of the EESS are: immediate actions aimed at increasing the EU's capacity to overcome a major disruption during the winter 2014/2015; strengthening emergency/solidarity mechanisms including coordination of risk assessments and contingency plans; and protecting strategic infrastructure; moderating energy demand; building a well-functioning and fully integrated internal market; increasing energy production in the EU; further developing energy technologies;
Whereas the Directive facilitates the diversification of energy supplies from abroad and their transmission systems, principally through the provisions on joint projects between EU Member States and third countries and on the appropriate actions to be taken by Member States to develop transmission infrastructures between Member States and third countries ( [7] , Articles 9-10, 16(1)), it also supports the growth of energy production in the EU by introducing national mandatory targets. 9 Interestingly, EU primary production of renewable energy has indeed increased by almost 29% between 2008 and 2012, compared with a lesser increase of approximately 24% in the period 2004-2008 (i.e., before the adoption of the binding targets) [28] , while EU overall energy production (renewable energy production included) has declined by almost 15% in the period 2000-2012 ( [9] , p. 35). However, the European Commission has pointed out various reasons for concern about the effective enforcement of the RED and, thus, on its future progress and achievements, some of which undermine private investors' confidence and the proper functioning of the renewable energy market ( [29] , pp. [12] [13] [14] . Among these problems are:
(1) the slow implementation of the Directive, which hinders the promotion of renewable energy and the move towards greater energy independence and has forced the European Commission to start infringement procedures against different EU Member States;
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(2) Member States' deviations from their own NREAPs and changes to their national support schemes, which reduce the legal clarity and stability needed by private investors and increase their exposure to regulatory risks; (3) administrative burdens and delays that still cause barriers and problems to the uptake of renewable energy, raising risks for renewable energy projects and investments; and (4) slow infrastructure and transmission developments, delays in connection, and grid operational rules that disadvantage renewable energy producers and lessen the encouragement of true and fair competition.
Moreover, the main purpose of a framework that includes renewable energy mandatory targets is to provide the business community with the long-term stability and legal predictability it needs to make confident and rational investments in the renewable energy sector, which will, in turn, boost the use of renewable energy and its related market, make renewable energy more economically viable, mitigate climate change, reduce energy dependence and encourage an ongoing development of renewable energy technologies. Therefore, the EU institutions should act as soon as possible to complete the necessary diversifying external supplies and related infrastructure; and improving coordination of national energy policies and speaking with one voice in external energy policy. See ( [8] , p. 3). 9 National targets refer to gross final consumption, and not to domestic production, for two main reasons: to help Member States reach their targets more easily, by making improvements in energy efficiency and thus lowering their energy consumption; and to allow Member States to use cooperation mechanisms so as to achieve their targets in a more cost-effective way, by counting within their targets an amount of renewable energy produced in other Member States or third countries. But, even though national targets refer to final consumption, since both energy savings with regard to final energy consumption have declined by approximately 6% in the period 2008-2012, and almost no cooperation mechanisms have occurred, Member States are primarily fostering a growth of national production of renewable energy. See ( [26] ; [27] Given the long investment cycles in the energy sector and the fact that investment decisions in the EU's liberalised energy markets strongly depend on reliability, certainty about the regulatory framework of the next 17 years is needed. Such a framework bears the opportunity to reduce the current costs of uncertainty, mobilise the needed funding, help to protect the environment, decrease the costs of decarbonisation, facilitate the creation of new jobs and enhance the EU's technology leadership [32] .
Therefore, only once all EU Member States have rigorously and comprehensively implemented the RED, its provisions being enforced without making deviations that can frustrate the market, and the proposed targets up to 2030 have become binding, can the EU "expect the renewable energy industry to be a thriving, mature and globally competitive one in the lead up to 2020 and beyond" ( [29] , p. 14). Moreover, only then could the EU finally be able to effectively promote renewable energy across Europe and outside its borders and to move towards greater energy security.
Trading with Third Parties
Trading with third parties will potentially allow the EU economy to develop at a greater pace and perhaps move towards becoming a green economy. The consent, however, of the EU entering into an agreement with a third country does have its limitations, as doing so is surrounded by measures that have to be complied with. These measures require positive action to be taken by both parties. One such example is Article 18(4) of the 2009/28/EC Directive, by which EU Member States ought to consider whether the third country they wish to enter into an agreement with is suitable. Article 18(4) sets out that, in order for any initial agreement to be made between the parties, the third country will have to have a set of criteria with regard to sustainable energy that complies with those of Directive 2009/28/EC. This ensures that the third state has the same obligations to comply with and safeguards all EU Member States from any damage that could otherwise emerge from the agreement.
Obligations on the EU Member State are set out throughout the other recitals, for example in 38, 39 and 74 of the 2009/28/EC Directive. These three points have requirements that need to be satisfied in order for the Member State to be able to engage with any third country and proceed with a trade agreement. Some of the restrictions include that EU Member States can only undertake projects with third countries where there are 'newly constructed installations or […] installations with newly increased capacity' ( [7] , Recital 38) for the production of renewable energies.
Another matter is the production of biofuels and bio liquids, where the concern is that third countries might have different standards when manufacturing them ( [7] , . This could result in minimum environmental as well as social requirements not being met by the third country. This would create a problem because, by not meeting the minimum standards, the use and production of renewables may be reduced. Fundamentally, these restrictions are in place so that the EU is protected, making the most out of possible agreements, benefiting the EU and its economy, rather than taking away from possible work and sources that can be provided from within the EU. The third countries' interests are also taken into consideration. Recital 38 of the 2009/28/EC Directive setting out that these requirements to engage only when there are newly constructed installations is done in order to "help ensure that the proportion of energy from renewable sources in the third country's total energy consumption is not reduced due to the importation of energy from renewable sources into the Community" ( [7] , Recital 38) .
The support for trade agreements for renewables is also set out in the Energy Charter Treaty (ECT) [33] which, despite suffering a blow after Russia specified that it would not ratify it and withdrew from the treaty on 18 October 2009, is still firmly established and is the EU's chief international instrument in the area of energy ( [34] , p. 232). From the moment the ECT was considered, endorsed and launched, it was supported by the EU, thereby expressing the EU's interest in "safe energy supplies, stable political relationships, and trade and investment along its borders" ( [34] , p. 232). The content of the ECT is influenced by several factors, including investment treaty practice and EU energy policy trends at the time it was being established. Notwithstanding these elements, there are inherent problems that relate to the non-ratification by Russia. As a result, the nature of the ECT is changing and being questioned, the concern being the close proximity of the EU to the ECT ( [34] , p. 233).
Bamberger and Wä lde wonder to what extent the ECT "can become a self-sustaining international arrangement able to survive independent of the EU" [35] . They argue that there is a public perception that the ECT is a key instrument of EU energy policy targeted at the East, often being mistakenly called the "European Energy Charter Treaty". When put in context, this does seem to be a pressing issue that needs to be addressed. Bamberger and Wälde's questioning of the proximity is necessary because, as a result of this proximity, there is confusion as to the aim of the ECT. One possible solution to this question could be the engagement of the EU with third countries. In doing so, it will establish the fact that the ECT is not intended to be an EU-specific treaty, but an international one embraced by countries worldwide [36] .
EU Preferential Trade Agreements and Renewable Energy
PTAs are agreements whose aim is to aid in the trade of goods and services between countries by increasing and facilitating the ease with which commerce can be done. 12 Conventionally, this allows the partner countries to give each other more favorable trade terms when compared with the terms placed on the countries that have been excluded from the agreement. In its Green Paper 'A European Strategy for Sustainable, Competitive and Secure Energy' [38] , the European Commission confirms that renewable energies will be the ones to tackle climate change, but also aid in the security of energy supplies ( [38] , p. 10). It is established that Europe is a continent that is abundant in renewable energy sources-including abundance in sun in the south, water in the north and wind along the coastlines ( [38] , p. 11). This is in contrast to conventional energy sources, which are regularly imported from regions that are politically insecure [39] . According to the European Commission, the EU in 2006 imported around 50% of all its energy needs ( [38] , p. 3). At that time, they feared that this could increase to 70% by 2020 if no political countermeasures were taken ( [38] , p. 3).
What cannot be denied is that renewable energy is fundamental for the EU. This is because it can be transformed into 'electricity, heating/cooling and fuel' ( [39] , pp. 478-79) without having significant detrimental effects on the environment. However, due to the nature of renewable energy and the fact that it is a reasonably new source of energy, prices are still higher than conventional methods. This is why it is essential that renewables be incorporated in PTAs so that they can balance out any economic disadvantage that exists, while asserting themselves on the market and gradually being able to replace conventional energy sources ( [39] , pp. 478-79).
Why Use PTAs to Promote Renewables?
Even though the EU is actively promoting renewable energy across Europe to mitigate its impact on the climate and, at the same time, curtail its energy dependence without having yet adopted the envisaged binding targets for 2030, the European Commission has pointed out different obstacles that undermine the creation of a well-functioning and competitive renewable energy market, both with regard to the effective implementation of the RED by EU Member States and concerning the capacity to increase renewable energy production in the EU, such as the non-competitive costs of many renewables technologies and the lack of smart energy grids and energy storage solutions to enable their integration on a large-scale.
The approach proposed here to overcome these barriers is to promote renewable energy through the vast network of EU PTAs, 13 so as to create a better trading environment for renewables. Indeed, "trade mechanisms can be an effective tool for securing environmental objectives" and "regional trade arrangements could be designed to provide for an attractive package to settle trade-offs and conflicts of interest" as well as facilitate an increased use of renewable energy ( [42] , p. 34). Theoretically, the EU could also promote renewables through the adoption of a global trade agreement and/or an international climate change instrument, but such solutions seem rather unrealistic, given the stagnation of the multilateral trading system, the resulting proliferation of PTAs ( [44] , p. 367), and the stalemate of international climate change negotiations, which, in any case, would not require developing countries to undertake binding obligations. 14 Moreover, a regional instrument may more partners and they include free trade agreements (FTAs) and customs unions (CUs). See ( [37] , Article XXIV (8)(a)-(b)). Preferential trade arrangements (PTAs) are defined as unilateral trade preferences and they include the Generalized System of Preferences (GSP) and other unilateral trade preferences. See [40] . Regarding all this international trade terminology, it is interesting to note that Jagdish Bhagwati prefers to use the term PTAs instead of RTAs "because the PTAs are not always regional in any meaningful sense. For example, the U.S.-Israel FTA is not regional. But the RTA terminology still persists at the WTO", see ([41] , p. xi; [42] , p. 34). For the purposes of this paper, the term EU PTAs is considered to encompass all reciprocal trade agreements between EU and one or more partners (e.g., RTAs, FTAs and CUs), but not the EU GSP and other unilateral trade preferences, which will not be assessed. Only EU PTAs notified to the WTO will be taken into consideration. For a list of all RTAs in force and notified to the WTO Secretariat, see [43] . 14 The Doha COP18 amendment to the Kyoto Protocol, which provides for Annex I countries obligations to the Kyoto [45] . In fact, in accordance with Articles 20(4) and 21 (7) of the Kyoto Protocol, this amendment shall only enter into force once at least three fourths of the Parties to the Protocol (i.e., at least 128 of the 192 Parties) have deposited their instrument of acceptance. This means that, at present, while waiting for the so-called be more easily designed to take into consideration the different levels of development and capacities of each country, allowing for flexible approaches tailored to the needs and capabilities of specific partners. Such agreements also allow parties to pursue a distinct aim (e.g., economically-driven PTAs with developed countries and emerging economies, based on reciprocal market opening, and PTAs with LDCs which are mainly aimed at supporting development).
Thus, the suggested tool here to overcome the obstacles to a well-functioning and competitive renewable energy market is to promote renewables through the vast network of EU PTAs so as to establish and develop better trading opportunities. In fact, availing of EU PTAs to boost renewable energy would have, inter alia, the following outcomes: making the policy and legal environment more predictable; opening new markets; increasing investment opportunities; making trade faster by facilitating transit through customs and setting common rules; stimulating research and innovations on more efficient, cost-effective and competitive renewable energy technologies; and making renewable energy technologies cheaper by eliminating substantially all customs duties and boosting their market and investments ( [46] , p. 3).
Furthering trade in renewable energy goods and services and making them more economically viable and competitive would indeed help EU Member States implement and enforce the RED (for example, the business community would embrace a growing use of renewable energy and national support schemes would be less needed), and also help to overcome the barriers that still stand in the way of an effective development of renewable energy across Europe and undermine EU energy security (e.g., high costs). This, in turn, would significantly benefit the EU in reducing both its GHG emissions and energy dependence. Therefore, the question is how (i.e., through which provisions) the EU can use its network of PTAs to support the renewable energy market across Europe and beyond, thus achieving greater energy security and, at the same time, lowering its carbon impact, thereby addressing climate change.
Renewable Energy-Related Provisions in EU Preferential Trade Agreements
Setting the Scene
PTAs are reciprocal trade agreements between two or more partners which grant preferential and privileged access to each other's markets, favoring member parties over non-members by extending tariff and other non-tariff preferences. Thus, PTAs are, by their very nature, discriminatory trade arrangements, departing from the WTO's first and fundamental principle of equal treatment and non-discrimination ( [37] , Article I; [47] , Article II; [48] ). WTO Members are, however, permitted to enter into such agreements under specific rules and conditions (e.g., PTAs must liberalize 'substantially all trade' between partners) ( [37] , Article XXIV (4)- (10); [47] , Article V), and are also required to notify their PTAs to the WTO ( [37] , Article XXIV (7); [47] , Article V (7)). The increasing number of PTAs has the potential to be instrumental for the multilateral trading system, complementing and strengthening it (e.g., by multilateralizing and integrating PTAs in the WTO) and helping countries to coordinate their positions and policies before moving towards the multilateral forum.
Conversely, the proliferation of PTAs is also seen as a threat to the WTO system, causing regulatory fragmentation, confusion and uncertainty, as well as legal conflict, lack of coordination and coherence, unfair trade relations, and also exponential increase in business costs [49] . And even though there is now an institutional acceptance that PTAs should be considered a serious concern for the multilateral trading system [49, 50] , PTAs have proliferated worldwide and the EU, which is a PTA itself, has developed a vast network of PTAs. 15 Moreover, PTAs are not regarded as a risk for the WTO system solely because of their proliferation, but also because their scope is increasingly broadening. Indeed, PTAs are no longer just about trade, and new preferential agreements, especially those signed by the EU and the United States (US), no longer only contain provisions covered by the WTO agreements (i.e., trade in goods and services and trade-related aspects of intellectual property rights), but also regulate areas currently lying outside the WTO mandate (e.g., competition, labor standards, investment and environmental protection) ( [50] , pp. 157-65; [52] ).
Regarding the content of the EU's PTAs, it is essential to mention the main findings of an eminent study [50] conducted by three researchers affiliated with the Bruegel Institute (hereinafter, the Bruegel study), that analyzed and compared the precise content of 14 US and 14 EU PTAs signed with WTO member countries and notified to the WTO as of October 2008 (thus excluding those where the partner is not a party of the multilateral trading system). 16 The research divided all the provisions covered by US and EU PTAs into two categories: WTO plus (WTO+), consisting of 14 policy areas, and WTO extra (WTO-X), comprising 38 policy areas. Whereas the first group contains those provisions that fall within the mandate of the WTO, as partners undertake commitments going beyond those granted at the multilateral level (e.g., reduction in tariffs), the WTO-X category includes provisions regulating areas outside the WTO mandate (e.g., commitments on labor standards, energy and environmental protection). Moreover, to better assess the impact of EU and US PTAs, the Bruegel study underlines whether or not each PTA obligation is legally enforceable, thus determining which provisions provide for unclear and unspecified undertakings and which, conversely, may be successfully invoked in a dispute settlement procedure. The main findings of the Bruegel study are:
 Both EU and US PTAs encompass a significant number of legally enforceable commitments in WTO+ policy areas (e.g., all PTAs include binding obligations regarding tariff liberalization for industrial and agricultural products), however, even though the difference is not as marked as for the WTO-X obligations, fewer provisions included in EU agreements tend to be enforceable than those of the US;  EU agreements contain almost four times the number of WTO-X provisions covered in US PTAs; 15 Regarding the global proliferation of PTAs, as of 7 April 2015, the WTO had received 612 notifications of RTAs, of which 406 are in force. See [51] . 16 Regarding the PTAs scrutinized in the Bruegel study, it is underlined that EU PTAs with individual Member States of the  EU agreements include far fewer legally enforceable WTO-X provisions than US PTAs, showing a considerable degree of legal inflation in WTO-X areas, a phenomenon that is significantly less for WTO+ obligations;  All EU PTAs, except for the EU-Turkey Agreement, cover energy-related WTO-X provisions, but only one contains legally enforceable obligations regarding energy policy (i.e., the European Economic Area (EEA) Agreement), whereas all the other 12 EU PTAs contain no binding commitments on energy.
Although the Bruegel study sheds light on the content of EU PTAs, it does not focus on energy-related provisions included in EU agreements. Rather, it determines the legal nature of such commitments and whether they are encompassed within the PTAs. Furthermore, this study does not mention RE at all. Therefore, further research is needed to evaluate whether EU PTAs already include provisions aimed at the promotion of renewables.
Indeed, whereas the Bruegel study has notably scrutinized all the WTO+ and WTO-X obligations comprised in the 14 EU PTAs signed with WTO Member States and notified to the WTO as of October 2008, the present section aims at assessing only the WTO-X renewable energy-related provisions contained in the PTAs which the EU has concluded as of November 2014, both with WTO members and non-members.
The following sections will evaluate 37 EU PTAs in force to see whether they contain renewable energy-related provisions. We will analyze the following agreements:
The European Economic Area (EEA) Agreement and EU PTAs with the Member States of the
European Free Trade Association (EFTA); 2. EU PTAs with contracting parties to the Energy Community (EnC) Treaty and Georgia; 3. EU PTAs with the Union for the Mediterranean (UfM) Member States; 4. EU-Andorra and EU-San Marino PTAs; and 5. EU PTAs with non-neighboring countries.
The European Economic Area Agreement and EU PTAs with EFTA Member States
In 1973, the European Community started concluding PTAs with EFTA Member States, following the first accessions of EFTA Members States to the European Community and, in 1992, negotiations with the remaining EFTA countries finally resulted in the creation of the EEA. 17 Because of the close and long-running relations between the EU and the EFTA, the EEA Agreement and the EU PTAs with individual EFTA Member States 18 will be analyzed together.
The EEA Agreement brings together the 28 EU Member States and three of the four EFTA Member States (i.e., Norway, Iceland and Liechtenstein, but not Switzerland) in the EU internal market by requiring the EEA-EFTA states the application of the relevant acquis communautaire [54] . 19 The EEA Agreement is thus aimed at guaranteeing the free movement of persons, goods, services, and capital (i.e., 17 The EEA is a free-trade area formed on the basis of an agreement between, on the one hand, all but one of the Members of the European Free Trade Association (EFTA) (namely Switzerland) and, on the other, the countries of the EU. The entire EU internal market acquis-save for that on fisheries and agriculture-applies to the EEA. See [53] . 18 Currently, the EFTA Members are Iceland, Liechtenstein, Norway and Switzerland. 19 (1) their mandatory national targets are not included within the overall EU target of at least a 20%
share of renewable energy in the EU final consumption of energy in 2020 ( [7] , Article 3(1)); and (2) they have to notify their national renewable energy action plans (NREAPs) and report them to the EFTA Surveillance Authority (EFTA-SA), and not to the European Commission ( [56] , para. 41(b)-(c)).
As already in 2005 Iceland had a share of renewable energy in energy consumption of 55% and Norway of 58.2% (shares higher than those recorded up to 2012 by any EU Member State), 20 their targets for 2020 were set at 64% and 67.5%, respectively ( [56] , para. 41(e)).Thanks to the cooperation between the EU and the EEA-EFTA states, the scope of application of the renewables acquis has thus been extended to Iceland and Norway, which own significant renewable energy sources and exploit a considerable amount of renewables in their energy consumption. Therefore, the EU's capability to boost renewable energy across Europe and to move towards greater energy independence has been furthered by enlarging the RED's scope of application to Iceland and Norway. Indeed, the legal framework provided by the RED could be an effective tool to create a well-functioning and competitive renewables market (by ensuring the business community the long-term stability and legal certainty they need to make rational investments in the renewable energy sector), make renewable energy increasingly economically viable, stimulate research and developments, and promote energy security. Undoubtedly, Norway and Iceland could be, for instance, key partners for EU Member States in the development of cooperation mechanisms (e.g., statistical transfers and joint projects) so as to enable EU Member States to reach their renewable energy binding targets in a more flexible and cost-effective way. The success of the RED surely depends upon a uniform and effective implementation of the renewables acquis by all the EEA Member States. Whereas the European Commission monitors the implementation of EU legal acts by EU Member States, the compliance of the EEA-EFTA parties with EEA law is supervised by the EFTA-SA, which may also receive complaints from private individuals and economic operators alleging an infringement of the EEA acquis [58] . Moreover, a two-pillar structure has been envisaged for judicial procedures: while the Court of Justice of the EU (CJEU) has jurisdiction with regard to EU Member States ([55], Articles 258-60), the EFTA Court has jurisdiction over the EEA-EFTA countries. Significantly resembling the procedures of the CJEU, the EFTA Court has been entrusted with the mandate to decide infringement actions brought by the EFTA-SA against any EEA-EFTA party, to give advisory opinions to the national courts of the EEA-EFTA states, and to decide as a court of appeal with respect to the decisions taken by the EFTA-SA ( [58] , Article 36). To conclude with the analysis of the renewable energy-related provisions in the EEA Agreement, it is fair to say that the EEA legal and institutional system provides for legally binding and enforceable provisions aimed at promoting renewable energy, which are currently those enshrined in the RED.
Regarding the EU PTAs with individual EFTA Member States, the following can be said: [68, 69] . Among the EnC fundamental objectives are:
(1) Organizing the cooperation between the CPs in order to create a stable regulatory and market framework for energy trade "capable of attracting investment in gas networks, power generation, and transmission and distribution networks" and of ensuring the access of all Parties to a "stable and continuous energy supply" ([64], Article 2(1)(a)); (2) Enhancing energy security 'by providing a stable investment climate in which connections to Caspian, North African and Middle East gas reserves can be developed, and indigenous sources of energy such as natural gas, coal and hydropower can be exploited' ([64], Article 2(1)(c)); and 21 The application of the Agreement between the European Economic Community and the Swiss Confederation is extended to Liechtenstein. See ( [62] , Article 1). 22 Since 2007, Switzerland has been negotiating with the EU a bilateral agreement in the electricity sector; however, no negotiation has been concluded to date concerning the transposition of the EU internal energy market acquis in the Swiss legal system. See [63] . 23 The EnC clarifies that the status of Kosovo as an EnC Contacting Party is without prejudice to positions on its status as an independent state and is in line with the Opinion of the International Court of Justice, which ruled that the declaration of independence of Kosovo, adopted on 17 February 2008, does not violate international law. See [65, 66] . Regarding the provisions aimed at establishing an internal energy market, the EnCT prohibits its Parties to levy any 'customs duties and quantitative restrictions on the import and export of Network Energy and all measures having equivalent effect' to one another ([64] , Article 41(1)), with the exception of those measures which can be justified on grounds of public policy, public security, the protection of health and life of humans, animals and plants, or the protection of industrial and commercial property and, cumulatively, do not "constitute a means of arbitrary discrimination or a disguised restriction on trade between the Parties" ([64], Article 41(2)).
Moreover, in order to establish a common and stable regulatory and market framework for energy trade, Contracting Parties are committed to implementing key areas of the "acquis communautaire on energy, environment, competition and renewables" ([64], Article 3(a)), 24 including EU legislation on electricity, oil and gas, security of supply, and promotion of energy efficiency and biofuels. By importing EU law in non-EU countries and requiring CPs to liberalize their energy markets in line with the acquis under the EnCT, the EnC has a threefold scope of ambition: 24 For an updated list of the EU legislation that forms part of the EnC acquis, see [70] . 25 The EnC Ministerial Council is the EnC executive organ and consists of one representative for each CP and two for the EU.
Member States are subject to an independent and external audit to be established by the EnC country concerned ( [72] , Articles 8-9).
Therefore, thanks to the transposition of the Directive in the EnCT, the scope of application of the renewables acquis has thus been widened to the EnC region, which has a great growth potential in renewable energy production, especially in hydropower. 26 Considering that the common legal framework provided by the RED could be an effective tool to create a competitive renewable energy market and to make renewables increasingly economically viable, to stimulate research and innovations on more efficient and cost-effective renewable energy technologies, and to improve energy security, the EU has increased its chances of boosting renewable energy and moving towards greater energy independence by extending the scope of application of the RED to the eight EnC CPs. Since the transposition of the renewables acquis in the EnC region depends upon a uniform and effective implementation of the Directive by all CPs and since the European Commission supervises the transposition of the EU legal acts by EU Member States, the EnC Secretariat has been entrusted with the mandate of monitoring the compliance of the EnC CPs with their obligations under the EnCT ([64], Article 67). Furthermore, the EnCT envisages a dispute settlement mechanism that, resembling the EU infringement procedure, may be initiated by the Secretariat on its own initiative or in response to allegations submitted by either private persons (i.e., interested natural and legal persons, including companies, firms or associations having no legal personality), CPs or the Regulatory Board ( [74] , Title II). The Secretariat may also bring the case to the Ministerial Council, which has the power to take binding decisions establishing whether the Party concerned has violated the EnC acquis and, in cases of serious and persistent breaches, may also suspend some of the rights conferred by the EnCT ([64], Title VII; [74] , Title III). Not surprisingly, the 2014 implementation report of the EnC Secretariat has pointed out the lack of a full and effective compliance with the RED provisions by the EnC parties, some of which cripple the development of private investors' confidence and the proper functioning of the renewable energy common market [73] .
In fact, the Secretariat has acknowledged that most of the CPs will fail to fully comply with the provisions of the RED by 2020 as it was forced to open infringement procedures against the majority of them for not even submitting their NREAPs (only Kosovo, Moldova, and Serbia notified it) and has, furthermore, underlined the need to review the existing legal and regulatory framework in all state parties to properly transpose the Directive (e.g., provisions on cooperation mechanisms have not been transposed in any CP, whereas Kosovo has only implemented part of them) ( [73] , p. 13). Therefore, the creation of a common and competitive renewable energy market in the EnC is currently challenged by the lack of an appropriate implementation of the RED by the EnC CPs. Moreover, since the EnC was created for an extendible period of 10 years, expiring in July 2016 ([64], Article 97), the EnC Ministerial Council should decide as soon as possible extending the EnC expiry date beyond 2016 so as to provide the business community with the long-term stability and legal certainty they need to make confident and rational investments in the renewable energy sector. 
Proceeding with the evaluation of the EU PTAs with individual EnC CPs, the following is highlighted:
 Kosovo is the only EnC Party who has not yet signed a PTA with the EU;  EU PTAs with Albania [75] , Bosnia and Herzegovina [76] , Macedonia [77] , and Montenegro [78] do not include any renewable energy-related provision;  The EU-Albania PTA does not provide for any renewable energy-related provisions, but it contains one article on the cooperation in energy policy which provides for cooperation "on priority areas related to the Community acquis in the field of energy" that "shall be based on the signed regional Energy Community Treaty with a view to the gradual integration of Albania into Europe's energy markets" ( [75] , Article 107), thus recognizing the fundamental role of the EnC in the formulation of energy law and policies;  EU PTAs with Moldova, Serbia and Ukraine do formulate renewable energy-related provisions; and  Whether or not EU PTAs with EnCT parties include provisions designed at fostering renewables (even in the case of Kosovo, which has not signed any PTA with the EU), all the EnCT parties are required to implement the acquis on renewables under the EnCT, and the provisions of the RED may be legally enforceable through the EnC infringement procedures.
Having made these clarifications, renewable energy-related provisions in the EU PTAs with Moldova, Serbia, and Ukraine will now be assessed. In addition, since Georgia is in the process of accession to the EnC, an analysis of the renewable energy-related provisions in the EU-Georgia PTA is provided.
The EU-Moldova PTA encompasses an entire chapter on energy cooperation, in which it is established that such cooperation "shall cover", among others, "the development of competitive, transparent and non-discriminatory energy markets in accordance with EU standards, including obligations under the Energy Community Treaty", the "development and support of renewable energies in an economic and environmentally sound manner" and the "reduction of emissions of greenhouse gases, including through energy efficiency and renewable energy projects" ( [79] , Article 77(b), (f)-(g)). Renewables are also considered in the provision on trade and investment promoting sustainable development, where it is set forth that parties "shall strive to facilitate and promote trade and investment in environmental goods and services, including through addressing related non-tariff barriers", and to "facilitate the removal of obstacles to trade or investment concerning goods and services of particular relevance to climate change mitigation, such as sustainable renewable energy and energy efficient products and services", so as "to enhance the contribution of trade to the goal of sustainable development" ( [79] , Article 367(b)-(c)). However, sharing the same methodology used by the Bruegel Study to determine the extent to which provisions are legally enforceable and taking into account the terminology chosen for their formulation ( [50] , pp. 156-57), such commitments seem to be weak, general, unclearly specified, and non-enforceable undertakings. Therefore, even though these provisions indeed encourage a cooperation aimed at boosting renewables to mitigate climate change and achieve sustainable development, they cannot be regarded as legally enforceable commitments. However, the EU-Moldova PTA requires Moldova to carry out approximation of its legislation to the EU legal acts referred to in Annex VIII of the Agreement ( [79] , Article 79), which currently includes the RED. Thus, as the Directive has been incorporated in the PTA, Moldova must implement and enforce the provisions of the RED not only under the EnCT but as well under the PTA itself.
The EU-Serbia PTA [80] comprises two provisions aimed at supporting renewables, however, without mentioning the implementation of the RED. The first provision is found in Article 109 on cooperation in the energy sector, where it is stated that such cooperation:
(1) "shall focus on priority areas related to the Community acquis in the field of energy"; (2) "It shall be based" on the EnCT; (3) "it shall be developed with a view to the gradual integration of Serbia into Europe's energy markets"; and (4) "may include", among others, "the promotion of energy saving, energy efficiency, renewable energy and studying the environmental impact of energy production and consumption" ( [80] , Article 109).
The second provision is to be found in Article 111 on cooperation in environmental policy, where it is recognized how such cooperation "could also centre on the development of strategies" pursuing the creation of a "framework for efficient, clean, sustainable and renewable production and consumption of energy" ( [80] , Article 111). Again, even though these two provisions boost a cooperation aimed at increasing the use of renewables, they seem to be weak, general, and non-enforceable commitments.
Similarly to the EU-Serbia Agreement, the EU-Ukraine PTA [81] does not mention the RED and provides for two non-enforceable provisions aimed at furthering renewable energy: the first relating to trade and sustainable development ( [81] , Article 293(2)), and the second to cooperation in energy policy ( [81] , Article 338(j)-(k)). In order to encourage trade favoring sustainable development, partners "shall strive to facilitate and promote trade and foreign direct investment in environmental goods, services and technologies", including "sustainable renewable-energy and energy-efficient products and services' by 'addressing related non-tariff barriers" ( [81] , Article 293(2)), thus boosting renewable energy-related trade and investments. As for cooperation in energy policy, mutual cooperation on energy matters shall cover, among others, the "development of and support for renewable energies in an economic and environmentally sound manner", and the "promotion of the Joint Implementation Mechanism under the Kyoto Protocol […] to reduce emissions of greenhouse gases through energy efficiency and renewable energy projects" ( [81] , Article 338(j)-(k)). Even though the latter provision is particularly interesting, given that it mentions the key role of renewable energy projects under the framework of the flexible mechanisms envisaged by the Kyoto Protocol, it is currently of little use, as the first commitment period of the Kyoto Protocol has expired and the Doha amendment to the Kyoto Protocol regarding the second commitment period (2013-2020) is not yet in force.
The EU-Georgia PTA [82] , signed in June 2014, fully reflects the status of Georgia as a candidate member to the EnC and the negotiations launched by the European Commission in February 2014 to enable Georgia to join the EnC [83] . With the purpose of advancing the integration process in the region, the government of Georgia officially applied for membership of the Energy Community, which serves as a basic platform for countries willing to join the European Union and its energy market. The Energy Community extends the EU's internal energy market to South East Europe. The signatories of the Energy Community Treaty agree to implement the acquis communautaire related to natural gas, electricity, competition, renewables, and energy efficiency, with the purpose of implementing the key priorities of the Treaty and creating a regional gas and electricity market within South East Europe. Energy Community membership and rules are advantageous because they enhance competition in the market and attract investments for a stable and continuous energy supply, creating an integrated energy market with the EU's common energy market, increasing the quality of security of supply, as well as improving the environmental situation.
The EU Agreement with Georgia is an Association Agreement used by the EU to bring countries of Eastern Europe closer to EU standards and norms. 27 It offers enhanced cooperation in almost all policy areas, including political dialogue and cooperation in the field of foreign and security policy, a chapter on justice, freedom and security, a chapter on trade and trade-related matters, chapters on economic cooperation, financial assistance and anti-fraud provisions, as well as on institutional provisions. In addition, it contains an entire Annex on energy that provides a list of both EU legislation and international legal instruments that Georgia has undertaken to progressively transpose into its legal system within specified timeframes ( [82] , Annex XXV). Regarding the RED, Georgia is due to implement the provisions of the Directive in accordance with the timeline agreed by the EnC: where the accession of Georgia to the EnC Treaty should not become effective within two years of the entry into force of the PTA, a proposal for a new timeframe will be submitted to the Association Council no later than three years after the entry into force of the PTA ( [82] , Annex XXV). 28 By becoming a full-fledged EnC Treaty
Party and implementing the EU energy acquis, Georgia will thus have closer ties with the EU internal energy market, attracting investments and increasing the financial sustainability of the energy sector. By implementing the RED, Georgia would, moreover, contribute to boost the renewables-related market and investments. Besides the provisions of the RED that will become enforceable only once Georgia will accede to the EnC, the EU-Georgia PTA encompasses two articles aimed at supporting renewable energy, one concerning trade and sustainable development and the other on the cooperation in energy policy. In order to enhance their contribution of trade and investment to sustainable development, Parties 'shall strive to facilitate the removal of obstacles to trade or investment concerning goods and services of particular relevance to climate change mitigation, such as sustainable renewable energy and energy efficient products and services' ( [82] , Article 231 (c)). Cooperation on energy issues 'should cover', among other areas, the 'development and support of renewable energies with a primary focus on hydro resources and promotion of bilateral and regional integration in this field' ( [82] , Article 298 (i)). However, these two provisions seem to be formulated so as to provide only for weak, general and non-enforceable commitments.
EU PTAs with the Member States of the Union for the Mediterranean
The Union for the Mediterranean (UfM) is a multilateral partnership created in 2008 in order to increase the potential for regional integration and cohesion among the 28 EU Member States and the following 15 Mediterranean states: Albania, Algeria, Bosnia and Herzegovina, Egypt, Israel, Jordan, Lebanon, Mauritania, Monaco, Montenegro, Morocco, Palestine, Syria, 29 Tunisia and Turkey [86] . Given 27 For further details on Association Agreements, see [84] . 28 The Association Council has the mandate to supervise the implementation of the Agreement between the EU and Georgia.
See ( [82] , Article 404 (1)). 29 Syria has been suspended as a member of the UfM. Currently, all relations between the EU and the Syrian government are frozen. See [85] .
that the EU has not yet signed a PTA with Mauritania or Monaco, 30 and that the EU's trade agreements with Albania, Bosnia and Herzegovina, and Montenegro have already been evaluated in the context of the far-reaching energy cooperation established within the Energy Community, only the EU PTAs with the remaining 10 non-EU UfM Member States will be scrutinized in order to evaluate whether they include renewable energy-related provisions. But first, a word about the role of the UfM, and particularly of its Secretariat, in the promotion of renewables projects in the Mediterranean region.
The UfM and Renewables
As the "recent activity on energy markets in terms of both supply and demand, confirms the need to focus on alternative energy sources" and "market deployment as well as research and development of all alternative sources of energy" are considered a "major priority in efforts towards assuring sustainable development" ( [86] , p. 19), since its establishment, the UfM has stressed the importance of boosting the use and development of renewable energy in the Mediterranean region. In order to further encourage cooperation among its Member States on renewables projects, the UfM has envisaged the Mediterranean Solar Plan (MSP). The UfM Secretariat is the body entrusted with the mandate of identifying, elaborating, promoting, coordinating and following-up the UfM's regional projects, also by searching for funding and working as the institutional focal point for multi-source funding of projects ( [89] , Section II), and has been "tasked to explore the feasibility, development and creation of a Mediterranean Solar Plan" ( [86] , p.19). The MSP is, among others, designed to ( [90] , p. 1):
 Serve as a shared roadmap for the development of a common policy framework aimed at creating the appropriate legal, regulatory, institutional, and socio-economic conditions so as to allow a rapid, cost-effective, large scale and sustainable employment of renewable energy in the Mediterranean region;  Pursue the promotion of renewables among UfM Member States by attaining 20 gigawatts of renewable energy capacity by 2020 on the South and East shore of the Mediterranean;  Identify and support new RE pilot projects;  Supply the local market of non-EU UfM parties with most of the electricity produced with the sponsored renewable energy projects, while exporting the rest of such energy to the EU; and  Create jobs and industrial capacities in Southern and Eastern Mediterranean countries ( [90] , p. 1).
The potential of the UfM Secretariat's mandate to identify, facilitate, and coordinate renewable energy projects in the Mediterranean region and serve as an institutional forum to attract funding and investments is demonstrated by the Tafila Wind Farm Project (TWFP). The UfM has promoted the TWFP as a leading example of partnership between the public and private sectors that should be replicated by other public and private operators in the region. Indeed, the promoter of the TWFP is a Jordanian-registered company, developed by EP Global Energy of Cyprus (i.e., a privately owned company), that attracted investments from two institutional/public equity holders (i.e., 50% by a wholly 30 Mauritania has signed the EU Economic Partnership Agreement (EPA) with West Africa, which is not yet in force.
See ( [87] , p. 1). Monaco, through its special relationship with France, is part of the EU customs territory and is located within the external borders of the Schengen area. However, Monaco has not yet signed any PTA with the EU and does not participate in the EU single market. See [88] . [95, 96] . Therefore, the UfM may play a key role in providing support for developing renewable energy projects and improving energy security across the Mediterranean region by exploring the feasibility of projects and facilitating their subsequent development, notably through the creation of a platform where private and public operators, investors, and funding could be gathered together to give impulse to renewable energy projects. In particular, the UfM could significantly serve as a hinge to attract the wide availability of capital owned by sovereign wealth funds of the Member States of the Gulf Cooperation Council 33 so as to back the renewable energy projects to be developed in the Southern and Eastern Mediterranean, where solar power has a great energy potential ( [97] , pp. 75-79). And emblematically, the TWFP is already showing the interest of the Persian Gulf States, and especially of the United Arab Emirates through the Abu Dhabi Government-owned Masdar Corporate, in investing in green energy initiatives.
Renewable Energy Provisions
Regarding the EU PTAs with single UfM Member States, it should be pointed out that eight of the 10 agreements under scrutiny (the exceptions being Turkey and Syria) include a renewables-related article, to be found in the provision on cooperation in the energy sector in the following PTAs:
 EU-Algeria Agreement: "the environment, the development of renewable energies and energy efficiency" shall be one of the priority areas of cooperation in the energy and mining sectors ( [98] , Article 61);  EU-Egypt Agreement: "the promotion of renewable energies" shall be one of the priority areas of cooperation in energy policy ( [99] , Article 53);  EU-Israel Agreement: considering that "global warming and the depletion of fossil fuel sources are a serious threat to mankind", parties "shall therefore cooperate with a view to developing sources of renewable energy, to ensure the use of fuels with the purpose of limiting pollution of the environment and promoting energy conservation" ([100], Article 51(1));  EU-Jordan Agreement: "the promotion of renewable energies and indigenous energy sources" will be one of the "priority areas" of cooperation in the energy sector ( [101] , Article 74);  EU-Lebanon Agreement: cooperation in the energy policy shall focus on the "promotion of renewable energy" ( [102] , Article 54(a)); 31 InfraMed Infrastructure is a long-term investment vehicle launched in 2010 by the following five institutional investors:
Cassa Depositi e Prestiti (Italy); Caisse des Dé pôts et de Consignations (France); The European Investment Bank; Caisse de Dé pôts et de Gestion (Morocco); EFG Hermes (Egypt). InfraMed is the largest investment vehicle dedicated to urban, energy, and transport infrastructure projects in the Mediterranean area, ensuring that all investments are in compliance with high-level environmental protection, social, transparency and procurement standards. See [91] . 32 Masdar Corporate is a wholly-owned subsidiary of the Abu Dhabi Government-owned Mubadala Development Company.
The Mubadala Development Company is an investment and development company, with a portfolio valued at more than US $60 billion, established to strengthen Abu Dhabi's growth potential and help the government meet its socioeconomic targets by investing in key social infrastructures. See [92] [93] [94] . 33 The Gulf Cooperation Council is a political and economic union consisting of the following six Arab states in the Persian Gulf: Bahrain, Kuwait, Oman, Qatar, Saudi Arabia, and the United Arab Emirates.
 EU-Morocco Agreement: cooperation in the energy sector shall focus on 'renewable energy' ( [103] , Article 57(a));  EU-Palestinian Authority Agreement: "the objective of cooperation on energy will be to help the West Bank and Gaza Strip acquire the technologies and infrastructures essential to its development" and one of "the priority areas of cooperation will be" "the promotion of renewable energies" ( [104] , Article 48); and  EU-Tunisia Agreement: cooperation in the energy policy "shall focus" on "renewable energy" ( [105] , Article 57(a)).
Although the above-mentioned provisions encourage cooperation in the energy sector, aimed at boosting renewable energy across the EU and its Mediterranean partners, they seem to be formulated so as to provide only for weak, general, and non-enforceable commitments. In addition, neither the EU PTA with Turkey [106] nor the one with Syria [107] encompasses any provision aimed at fostering and increasing the use of renewable energy, as they do not mention renewables at all.
EU-Andorra and EU-San Marino PTAs
The EU has established very similar relations with Andorra, San Marino, and Monaco, as they all are independent small-size and small-population states, having an EU Member State or more as their only neighbors, and financial services and tourism being the basis of their economies. Because of the analogies of their fiscal, monetary and banking systems, the EU has concluded with each of them an agreement on taxation of savings (under which, inter alia, savings income in the form of interest payments earned in such states by residents in EU Member States are subject to a withholding tax whose revenue is mostly transferred to the Member State of residence of the individual concerned) ( [108] , para. 2.1.2.), and a monetary agreement, enabling them to use the Euro as legal tender and mint Euro coins up to an agreed amount ( [108] , para. 2.1.1.). Whereas the EU has not yet signed any PTA with Monaco, which, thanks to its special relationship with France, is part of the EU customs territory, EU PTAs with Andorra and San Marino are already in force. However, neither the EU-Andorra PTA [109] nor the EU-San Marino PTA [110] , both of which establish a customs union, incorporates any renewable energy-related provisions.
EU PTAs with non-Neighboring Countries
After having evaluated all the EU PTAs with neighboring and Mediterranean countries, we will now assess whether the EU PTAs with non-neighboring countries include renewable energy-related provisions. Among the 13 EU PTAs with non-neighboring countries, nine PTAs incorporate renewable energy-related articles and four do not.
The EU PTAs that encompass renewables-related provisions are the following:
 The EU-CARIFORUM States PTA [111] , 34 which contains an article on the cooperation in the eco-innovation and renewable energy sector, where "Parties recognise the importance of fostering 34 The EU-CARIFORUM States Economic Partnership Agreement also establishes a free trade area, as it liberalizes trade in goods between EU and the following 15 CARIFORUM states: Antigua and Barbuda, Bahamas, Barbados, Belize, forms of innovation that benefit the environment in all sectors of their economy", acknowledge that "forms of eco-innovation include […] renewable sources of energy", and "agree to cooperate" in different areas such as "environmentally-friendly" projects, "projects related to energy efficiency and renewable energy" and the "promotion of eco-innovation networks and clusters, including through public-private partnerships" ( [111] , Article 138(1)- (2)(a)-(c) ).  The EU-Central America PTA [113] , 35 which comprises three provisions that acknowledge the key role of renewable energy in developing cooperation in environmental policy, the energy sector, and the sustainable development of trade, respectively. Concerning the first provision, "Parties shall promote' a political dialogue on environment and sustainable development that "shall be aimed" at addressing "climate change" in order to boost the "protection of hydro and marine resources, […] the research and development of alternative fuels and renewable energy technologies" ( [113] , Article 20) . Secondly, a joint objective of the parties "shall be to foster cooperation in the field of energy, in particular sustainable clean and renewable energy sources" and such cooperation "may include", among others, "the promotion of energy saving, energy efficiency, renewable energy and studying of the environmental impact of energy production and consumption" ( [113] , Article 65 (1)- (2)(a),(c)). Finally, since "trade should promote sustainable development", parties "shall endeavour" to "consider those situations in which the elimination or the reduction of obstacles to trade would benefit trade and sustainable development", and facilitate and promote "trade and foreign direct investment in environmental technologies and services, renewable-energy and energy-efficient products and services, including through addressing related non-tariff barriers", and through "the development of practices and programmes aiming at fostering appropriate economic returns from the conservation and sustainable use of the environment" ( [113] , Article 288).  The EU-Chile PTA [114] , which includes an article regarding cooperation in energy policy, where it is recognized that the aim of such cooperation "shall be to consolidate economic relations in key sectors such as hydroelectricity, oil and gas, renewable energy, energy-saving technology and rural electrification", including through the involvement of public and private operators from both regions in the development of common infrastructure projects ( [114] , Article 22(1)-(2)(b),(d),(f)).  The EU-Colombia and Peru PTA [115] , which encompasses a provision on climate change that, "considering the global objective of a rapid transition to low-carbon economies," establishes that "Parties agree to consider actions to contribute" to mitigating climate change "through their trade and investment policies", inter alia, by "facilitating the removal of trade and investment barriers to access to, innovation, development, and deployment of goods, services and technologies that can contribute" at addressing climate change and by "promoting measures for (1)), "Parties agree to cooperate" so as to "enhance the production and distribution capacity of existing energy sources, in particular hydro, petroleum and biomass"; "expand and diversify the energy mix to include other potential sources of energy that are socially and environmentally acceptable and that reduce dependency on oil"; and create a market capable of attracting investments, also by encouraging "EU-ESA partnerships, linkages and joint ventures between economic operators" ( [116] , Article 47 (2)).  The EU-Republic of Korea PTA [118] , where, in the provision on trade favouring sustainable development, it is recognized that "Parties shall strive to facilitate and promote trade and foreign direct investment in environmental goods and services, including environmental technologies, sustainable renewable energy, energy efficient products and services and eco-labelled goods, including through addressing related non-tariff barriers" in order to use trade as a vehicle for fostering sustainable development ( [118] , Article 13.6 (2)).  The EU-Mexico PTA [119] , which includes an article on cooperation in the energy sector, setting forth that such cooperation "shall mainly be carried out through […] joint technological development and infrastructure projects, designing more efficient energy generation processes, promoting the rational use of energy, supporting the use of alternative renewable sources of energy which protect the environment" ( [119] , Article 23 (2)).  The EU-South Africa PTA [122] , which envisages two articles favouring an increasing use of renewable energy. The first provision regards cooperation in the energy sector and establishes that such cooperation "shall specifically aim", among other objectives, "to develop new and renewable forms of energy and support infrastructure" ( [122] , Article 57(2)(e)). The second provision on cooperation concerning environmental protection states that "Parties will cooperate to pursue sustainable development through the rational use of non-renewable natural resources and the sustainable use of renewable natural resources, thus promoting protection of the environment, prevention of its deterioration and the control of pollution" ( [122] , Article 84 (1)).
The articles found in the above-listed nine EU PTAs mostly relate to cooperation in three main areas:
 Environment, climate change, and sustainable development-related policies, where the need to boost renewable energy is stressed, including by facilitating the removal or reduction of barriers to trade and investments in environmental goods, services and technologies, so as to protect the environment, achieve sustainable development and address climate change;  The energy sector, where it is recognized that cooperation in energy policy should aim at increasing the use of renewables and at developing common renewable energy projects and infrastructures (e.g., through the joint involvement of public and private operators from both Parties) in order to reconcile energy needs with environmental protection and concerns; and  Trade and sustainable development, where the need to use trade and investments measures to foster sustainable development is acknowledged (e.g., by adopting measures aimed at eliminating or reducing obstacles to trade and investments in environmental goods and services, which include renewable energy products and services).
However, the above-mentioned articles concerning cooperation to be established in environment, energy, trade and sustainable development-related policies seem to provide only for weak, general and non-enforceable commitments.
Lastly, the EU PTAs with Cameroon [123] , Côte d'Ivoire [124] , Faroe Islands [125] , and Papua New Guinea and Fiji [126] do not include any provision aimed at boosting renewable energy, as they do not mention renewables at all. Table 1 provides a panoramic overview of the EU's PTAs and contracting parties. The next section will suggest how the EU could use its network of PTAs to support the renewable energy market across Europe and beyond.
How to Further Promote Renewable Energy through EU PTAs
Having analyzed whether the 37 EU PTAs currently in force encompass provisions aimed at promoting renewables, we recommend three tangible ways through which the EU could capitalize its vast network of PTAs to boost the renewable energy market. By providing for new opportunities to support the renewable energy-related market, trade and investments among the parties to EU PTAs, the EU may be able to move towards greater energy security and, at the same time, mitigate climate change as renewable energy becomes increasingly exploited and cost-effective. It is thus suggested that the EU could further promote renewables by including provisions in its network of PTAs aimed at:
(1) implementing the acquis on renewables; (2) protecting investments in the renewable energy sector; and (3) liberalizing renewable energy goods, services and technologies.
The potential of including such provisions in EU PTAs will be evaluated in relation to both the 37 EU PTAs already in force and the 12 EU PTAs that the EU is currently negotiating or where ratification is still pending at the time of writing [127] , which are the following 12 PTAs: 
Requiring the Implementation of the Acquis on Renewables
Regarding the acquis on renewables, the following can be said:
 The EU has already incorporated provisions requiring the implementation of the acquis on renewables both in the EEA Agreement and in its PTAs with Moldova and Georgia;  The EU has, furthermore, provided for the implementation of the renewables acquis within the scope of an international treaty, namely the EnCT;  The renewables acquis to which all of the above-mentioned instruments refer is currently embodied by the RED;  The scope of application of the RED has been expanded beyond the EU Member States to Iceland, Norway, and the eight EnC Member States (i.e., Albania, Bosnia and Herzegovina, Kosovo, Macedonia, Moldova, Montenegro, Serbia, and Ukraine);  The common legal framework provided by the RED could be an effective tool to create a well-functioning and competitive renewable energy-related market (for instance, by providing the business community with the necessary long-term stability and legal predictability to make confident and cost-effective investments in the renewable energy sector), thus making renewable energy more economically viable, stimulating research and development on more efficient and competitive RE technologies, and fostering greater energy security in Europe, while also mitigating climate change; and  By expanding the scope of application of the acquis on renewables, the EU should be able to boost renewable energy and enhance energy security, so as to ensure economic operators more opportunities to make confident and predictable investments in the renewable energy sector.
The EU should renegotiate its PTAs with those neighboring and Mediterranean countries which have not yet implemented or transposed the renewables acquis. Indeed, joint projects and electricity transmission networks could be more easily and cost-effectively developed among the EU Member States and neighboring/Mediterranean states than between EU Member States and non-neighboring countries. Hence, the following is proposed:
 With regard to EFTA Member States, to engage Switzerland in signing the EEA Agreement;  Concerning the EnC, to make sure that Georgia will become a full-fledged EnC Member State; and  Regarding the EU's PTAs with individual UfM Member States, to provide for the implementation of the renewables acquis, especially considering the key role that the UfM Secretariat may play in creating an institutional platform where private and public operators, investors, and funding could be gathered together to give impulse to renewable energy projects.
On the other hand, among the 12 PTAs for which an early announcement has been made to the WTO, the Deep and Comprehensive Free Trade Area that the EU is currently negotiating with Morocco in order to extend the scope of their existing PTA is regarded as the most suitable to include a provision requiring the implementation of the renewables acquis. Indeed, among the countries that are negotiating a PTA with the EU, Morocco is the only neighboring/Mediterranean state and, being an UfM Member State, could represent a major partner for EU Member States in the development of renewable energy joint projects and transmission networks.
Protecting Investments in the Renewable Energy Sector
The EU could boost the promotion of renewable energy by including in its vast network of PTAs a provision aimed at protecting the investments in the renewable energy sector. How so? A tangible way to safeguard the renewable energy-related investments through EU PTAs would be the design of an article which provides for the same rules and principles that the Energy Charter Treaty (ECT) envisaged for all the economic activities in the energy sector ( [33] , Article 1(5)), but only with regard to those activities consisting of the "construction and operation of power generation facilities […] powered by wind and other renewable energy sources" ( [128] , para. IV(2)(b)(ii); [33] , Article 1(5)). In fact, the ECT provides, inter alia, for the following provisions:
(1) protection of foreign investments based on the extension of national treatment or most-favoured-nation treatment (whichever is more favorable) ( [33] , Article 10(1)- (3) By including in the EU PTAs an article protecting investments in the economic activities linked to the construction and operation of renewable energy-related power generation facilities, the risks associated with investing in renewables would be either avoided, reduced, or at least regulated under the legal framework provided in the PTAs. Therefore, by guaranteeing investments in the renewable energy sector among its partners, the EU should, in turn, be able to strengthen the renewable energy market and enhance energy security while, at the same time, mitigating climate change by making renewables increasingly exploited and competitive. Among the countries which have already concluded a PTA with the EU, only Albania, Bosnia and Herzegovina, Georgia, Liechtenstein, Macedonia, Moldova, Switzerland, Turkey, and Ukraine have ratified the ECT. 40 So the EU should renegotiate the PTAs with all the other states, whether neighboring or not, in order to include a provision protecting renewable energy-related investments. Such a provision could be provided in 11 of the 12 EU PTAs, which are not yet in force. In fact, among the countries that are still negotiating a PTA with the EU, Japan is the only state having ratified the ECT. Indeed, countries which own significant oil, gas, and coal reserves (e.g., Canada, members of the Organization of the Petroleum Exporting Countries, Russia, the US) 41 could be less reluctant to signing a PTA with the EU that exclusively provides for the protection of investments in the renewable energy sector than to acceding to the ECT, which indiscriminately grants such protection to all the economic activities in the energy sector.
Liberalizing Renewable Energy Goods, Services and Technologies
From the above analysis of EU PTAs, six agreements (i.e., EU PTAs with Central America, Georgia, the Republic of Korea, Moldova, Overseas Countries and Territories, and Ukraine) contain an article on 40 Norway and Iceland are also members of the Energy Charter Conference, but have not yet ratified the ECT. See [129] . 41 For instance, at the end of 2013, Canada had a share of 10.3% of the total oil proved reserves and OPEC countries had 71.9% of the total oil proved reserves; Russia had a share of 16.8% of the total natural gas proved reserves and 17.6% of the total coal proved reserves; and the US had a share of 2.6% of the total oil proved reserves, 5% of the total natural gas proved reserves, and 26.6% of the total coal proved reserves. See ([11], pp. 6, 20, 30 ).
trade and sustainable development. In such provision, it is endorsed that Parties should use trade policy as a vehicle for fostering sustainable development. Consequently, there is an acknowledgement of the need to adopt measures aimed at facilitating and supporting trade and foreign direct investments (for instance, by eliminating or reducing obstacles to trade and investments and addressing related non-tariff barriers) in environmental goods, services and technologies, which includes renewable energy goods, services and technologies.
Moreover, in the EU-Colombia and Peru PTA, there is a provision on climate change, resembling the provisions on trade and sustainable development. In fact, the parties are required to consider actions aimed at mitigating climate change through their trade and investment policies, inter alia, by facilitating the removal of barriers to trade and investments in goods, services and technologies that can contribute to addressing climate change, which encompasses renewable energy goods, services and technologies. Therefore, seven of the 37 EU PTAs already in force recognize the need to reconcile trade and environmental policies as well as the enhancement of their mutual support by removing obstacles to trade and investments in renewables-related goods, services and technologies in order to boost sustainable development and mitigate climate change.
The above-mentioned provisions, which do not provide for any legally enforceable obligation, represent a meaningful expression of the WTO negotiations concerning the elimination of obstacles to trade in environmental goods and services. 42 Indeed, the Fourth WTO Ministerial Conference, held in Doha in 2001, launched multilateral negotiations aimed at "enhancing the mutual supportiveness of trade and environment" ( [130] , para. 31), through "the reduction or, as appropriate, elimination of tariff and non-tariff barriers to environmental goods and services" ( [130] , para. 31(iii)). Following the Doha Ministerial Conference, the EU has clarified its approach regarding the identification and definition of environmental goods by submitting an explanatory list of environmental goods [131] , which divides environmental goods in the following two categories: "goods used in pollution control and resource management" and "goods that have a high environmental performance or low environmental impacts" ( [131] , para. 10(a)-(b)). Under the list, the renewable energy-related sector and products (e.g., solar heating, photovoltaic module, wind turbine, small hydro powered generating plant, and plants for producing bio-electricity and bio-heat from waste) can be found among the examples of sub-sectors and products included in the pollution control and resource management category ( [131] , pp. 7-8).
Given the stalemate of the multilateral trading system since the Doha Conference, in July 2014, 14 WTO Members started plurilateral negotiations for the adoption of an Environmental Goods Agreement (EGA) [132] . The 14 WTO Members include the EU and the following WTO Member States: Australia, Canada, China, Chinese Taipei, Costa Rica, Hong Kong, Japan, New Zealand, Norway, Singapore, the Republic of Korea, Switzerland, and the United States [132] . Such plurilateral negotiations are based on a list of 54 environmental goods set up by the Asia-Pacific Economic Cooperation (APEC) members in 2012. Indeed, APEC members have agreed to pursue a reduction of import tariffs to 5% or less by the end of 2015 with regard to the 54 listed environmental goods [133] . Hence, the EU actively supports the reduction and/or elimination of barriers to renewable energy-related goods, services and technologies in both its PTAs and within the context of multilateral and plurilateral trade negotiations. 42 The mandate for the WTO negotiations on the elimination of obstacles to trade in environmental goods and services was agreed in the Doha Ministerial Declaration. See ([130], paras. 31-32 ).
In the light of the leading role of renewables within the EU legal and policy framework, this paper has evaluated 37 EU PTAs in force and notified to the WTO in order to assess whether they incorporate provisions aimed at promoting renewables in the EU and its trade partners. From the analysis of the 37 EU PTAs, the following conclusions can be drawn:  15 EU PTAs do not provide for any renewable energy-related provisions;  22 EU PTAs include renewable energy-related provisions, even though only three of them contain legally enforceable obligations (i.e., the EEA Agreement, the EU-Moldova PTA, and the EU-Georgia PTAs), 45 whereas the remaining 19 EU PTAs provide for general and non-enforceable commitments; and  The only legally enforceable renewable energy-related provisions found in EU PTAs are those of the RED, as three EU PTAs expressly require Parties to implement the RED (namely the EEA Agreement, the EU-Moldova PTA, and the EU-Georgia PTAs).
Considering these conclusions, three tangible ways through which the EU could capitalize its vast network of PTAs to boost renewable energy have been suggested. The EU PTAs may indeed be used to encourage the renewable energy market and to make the EU increasingly energy secure by including provisions, inter alia, aimed at:
Using PTAs to foster the growth of the renewable energy market, trade and investments among the EU and its trade partners would place the EU in a better position to move towards greater energy security and, at the same time, mitigate climate change, as renewable energy becomes further exploited, developed and economically viable. Moreover, due not only to the increasing number of PTAs but also the opportunities they present, the EU ought to be able to successfully facilitate renewable energy to exist and be placed within such agreements. For instance, the EU could make sure that any of the negative effects associated with PTAs is minimized when introducing renewables in PTAs. In doing so, it will safeguard renewables in instances where they could otherwise be compromised in a PTA if the necessary precautions are not taken.
Another factor is the need to overcome the way in which renewables are viewed in that they are difficult and expensive to produce, attain and transport. Through significant research and many trials, the production of renewable energy will become more and more commonplace. A good analogy is that of computers or cell phones, which initially used to be (very) expensive and today are accessible to almost anyone in the world. This new reality will only become easier as technologies develop, allowing for even greater production as well as ease of transferring the energy. There are already a number of substantial projects underway that are using a variety of natural and sustainable ways to create renewable energy, which are showing very promising results.
Moving towards a more sustainable, environmentally friendly and green economy is essential to protect Earth from further degradation and climate change. This can only be accomplished through the use of renewables and can only happen once governments are able to move away from conventional energy sources. These resources include the use of fossil fuels, which are now easily attainable; however, reserves are being depleted and finite. This is why it is imperative that a move towards an overall greener economy be made, one that incorporates renewable energies so that they may diminish and, perhaps one day, render other sources that cause environmental degradation impractical, leading "conventional energy' to become a source of energy of the past. To reach this point, countries need to understand that investing money in renewable energy projects today will only benefit them in the future, irrespective of how implausible it may seem.
PTAs are, therefore, a great way to promote and integrate renewable energy in the economy. By introducing renewables chapters in such agreements, it is anticipated that it will aid in the development of renewable energy to eventually become the "norm" and provide an easier and more efficient way to introduce renewables in the EU marketplace. It is likely that PTAs will be efficacious in doing so; however, uncertainty does remain. This ambiguity will persist until renewable energies do become more established as a source of providing energy and are integrated in the EU (and elsewhere).
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